While many of the prooesses whioh ooour in living substanoes oannot be reoonstruoted for demonstratio~,still artifioial .models may be devised whioh do imitate and oorrespond to the physiooohemical reactions taking plaoe in the living system. It is true that the composition of these models may differ from that of the living; however, muoh oan be learned from their behavior, and oan serve as a guide to the ultimate discovery of the true ,nature of life.
At the present time most of the attention of biophysioists is oentered on the behavior of membranes in generating eleotrio ourrents in living tissues. It is the hope of the author that this paper will oontribute to the advanoement towards the understanding of this subjeot.
HISTORICAL INTRODUCTION
Electrophysiology, as a science, had its beginning in the year 1786 in Galvani's famous discover,y which seemed large~ to be accidental in nature. Galvani (!) was conducting some experiments on the muscles in the legs of frogs and his attention was called to the violent and spasmodic contractions of the muscles when they were touched in 4 certain w~ with a pair of prongs containing Cu and Zn. From this observation, Galvani assumed that the twitching of the muscle was due to some form of electricity.
However, he was in error in believing that some inherent vital force created this electricity. is an ardent supporter of this hypothesis. His reasons for supporting it as well as many arguments against it will be disoussed later, in much more detail.
Thus eleotrophysiologists have known for a long time that eleotrio phenomena are assooiated with life and that they arise in living tissues. However many of the investigators oonsider bioeleotrioity as so closely assooiated with life prooesses that reproduotion of anything remotely resembling these phenomena by synthetio means is oonsidered impossible. Thi-s is certainly not true. It is g.ut te possible to reproduoe by artifioial means many of the essential underlying oonditions whioh are responsible for the generation of eleotrio ourrents in ~issues, and to observe how such artificial systems proauce potential differences in a similar manner. As a matter of fact no explanation of bioelectricity can be adequate unless it is based on an imitation of the natural phenomena. The ancient belief that all organic substances are produced by dint of the vital force has been gradually dying out since thousands of such substances are now being prepared synthet-ical1y.
Since it has been definitely proven that electric currents arise in living tissue, sensitive electrometers have been devised by means of which the electromotive force produced, when an electric current passes through a living tissue, has been accurately measured. Artificial models have been constructed containing systems similar to those found in living cells and their electromotive forces were measured. To the regret of the biophysicists, the electromotive forces produced in artificial systems were found to be ten times weaker than that of a living cell. In 1911 J. Loeb suggested to R. Beutner (3) that he investigate the potential difference between such substances as apples or leaves of the rubber plant instead of the potential difference of muscles or nerves. In the subsequent experiments R. Beutner made the important observation that the potential difference between the surface of an apple or a leaf was a maximum where the bounding liquid was pure water while the potential difference was depressed when a salt was added to the water, the depressing effect on the potential difference increasing with the concentration of the salt.
A search was made for those substances in the cortex of an apple or leaf which might be responsible for these peculiar concentration effects on the potential difference. It was al- (1) conduotivity of salicylic aldehyde before shaking 0.7 reo. megohms (2) conductivity of salicylio aldehyde after shaking with 1/125 K of dimethylaniline HOI 7.8 rec. megohms is all that is now needed to prOTe that this chemical reaction occurs. The question is, how can this be done? We can see whether the cresol mixture which has produced the acid contains soap by titrating it as an alkali. The cresol mixture after having been shaken with sodium chloride is now shaken with pure water. It should yield alkali, at least, more alkali than that cresol mixture which previously had been shaken with water only, and hence yielded less acid. This theoretical conclusion has also been verified as the following figv.res show. 13 After two hours 0. From the experiments with organic bases, one can accept the following conclusions: 18 1. An inverse electromotive force effect is obtained opposite to that of organic acids.
A chemical reaction occurs between the organic base and the salt solution at their phase boundaries, whereby a base is liberated.
It is not surprising that suoh a liberation of a base is not readily observed in some cases, since the electromotive foroe effect of concentration 1s not always readily observed due to the presence of impurities. Much difficulty may be en- had a s1milar electromotive force. He even admitted that this explanation was not necessarily to be applied to the electrodelike action of plant cuticula. Nevertheless, Michaelis claimed that the theory of phase boundary potential could not be applied to the dried collodion film for the following reason, which will be stated in his own words (5 ) .
"A"completely dried collodion membrane is a perfect electric insulator and is highly eleotrified by gently rubbing it against the hair. Not being easily wetted by water, it retains its eleotric oharge ~ very long time even in a humid atmosphere. This property of an eleotrio insulator may be emphasized beoause it shows that the properties of permeability and eleotrio oonduotivity are due to the pores and their oontents and not to the ohemical or physical nature ot the solid nitrooellular substanoe. When such a membrane is thick enough and separates two electrolytic solutions, the oonduotivity is, at the beginning, almost zero. It increases, however, rapidly with the progress of imbibition by the membrane. Now it would be absurd to suggest that water or a potassium chloride solution could go into "solid solution" in the dried oollodion within some minutes."
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Thus MichaeliS, in his experimental work was able to say that this dried oollodion membrane aoted as a moleoular Sieve, retaining ions ot one kind due to the charge of the membrane wall, and that it would be ridioulous to suggest that water or a potassium ohloride solution can go into solution in this membrane within some minutes.
Miohaelis' arguments are not oonvinoing enough since experimental evidences show that not only a "going into solution"
occurs but also chemical reactions can be ver" easily demonstrat- 1. Collodion will give off traoes of acid when shaken with salt solutions.
2. Collodion will even give off slight traces of acid when shaken with water. This 1s probably due to impurities contained in the water.
So far it has been shown that there is a "going into solution" in the collodion membrane and that there is a chemical 23 reaction ocauring on the surface of the collodion film between the oollodion and the common ion of the aqueous solution. These evidences weaken L. Michaelis' pore theory of diffusion potential theory immensely.
There are, moreover, a few other ar~ents in opposition to Miohaelis' pore theory. . . pore theor,y, no variation in the eleotromotive foroe should oocur in a oell system set up in this manner.
One may aooount for this disorepanoy by the assumption that there are. some pores left and that these are filled on the first oontaot with a given KCl solution whioh stays in the pores and oomes into oontaot with the solutions subsequently applied. If this is the explanation, the observed eleotromotive foroe ought to depend on the oonoentration whioh was first applied. Our experimental results, as alrea4y seen above, show that this is by no means the oase. 
